Figure 1. Domain Comparison of Ena/VASP Proteins
EVH1 domains of all Ena/VASP proteins bind to D/EFPPPPXD motifs and target mammalian Ena/VASP proteins to focal contacts. Ena uniquely contains a glutamine-rich linker region, while Mena has a highly charged linker rich in asparagine, leucine, and glutamic acid that contains consensus phosphorylation sites for cyclic nucleotide-dependent kinases. The arrow at 1* points to the site of a proline-rich insertion on Menaϩ, the neuronally enriched Mena splice variant. Proline-rich domains in all Ena/VASP family members bind to profilin, SH3 domains, and WW domains. EVH2 domains bind to F-actin and may oligomerize Ena/VASP family members.
fibroblasts, targeting Menaϩ, the neural enriched variof cells, in the cytoplasm, or in focal contacts was functioning in translocation, a competing FPPPP protein ant of Mena, to the plasma membrane induced actin-rich protrusions. VASP is also concentrated at the leading fragment was expressed in cells. This peptide removed Ena/VASP from focal adhesions but not from the leading edges of live cells in direct proportion to the speed of protrusion (Rottner et al., 1999) suggesting a role in edge or the cytoplasm. It had no detectable effect on cell translocation or protrusion. It is therefore likely that promoting actin assembly and thus protrusion. However, this positive correlation between VASP and lamellithe Ena/VASP at the leading edge of cells is responsible for restricting translocation. This also agrees with data podial protrusion could also be consistent with a restrictive role for VASP. It would perhaps be fruitful to expand showing that targetting Ena/VASP to the plasma membrane with an FPPPP peptide containing a CAAX box on the immunoelectron microscopy of Rottner et al. to determine the kinds of actin filament structures associslows cells and reduces membrane protrusion. The exact mechanism of reduced protrusion and slowed transated with Ena/VASP (e.g., actin bundles or Arp2/3 complex-containing actin branches; see Svitkina and Borisy, location is still unclear-it could be due to altered adhesion at the leading edge or effects on actin assembly/ 1999; Blanchoin et al., 2000).
In addition to a possible role for Ena/VASP proteins organization. Not only do Ena/VASP proteins restrict cell translocain actin assembly, there is also some evidence that they could be involved in cell-cell or cell-matrix adhesion. tion in culture, but in both Drosophila and mouse, they appear to mediate some aspects of axon guidance. et al., 2000) .
Clearly, many questions arise as to the reconciliation of the role of Ena/VASP proteins in Listeria translocation, in vitro and in eukaryotic cells. Some of the questions will probably be answered by resolution of the differences between genetic systems, where expression levels and cellular context within a whole organism are directing the results and biochemical systems that are oversimplified at times but allow direct access to molecular mechanisms. Other questions will be of great biological interest, such as the real function of filopodia and lamellipodia in an advancing neurite, the different contexts in which actin assembly is triggered, and the fine-tuning of the cytoskeleton by numerous signaling and actin binding proteins that results in all of the complex behav- 
